Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to an infection and it is a major cause of morbidity and mortality worldwide. The aim of this study is to describe epidemiology of community-acquired sepsis in the Intensive care unit (ICU) of the Macedonian tertiary care University Clinic for Infectious Diseases. A prospective observational study was conducted over a 6-year period from January, 2011 to December, 2016. All consecutive adults with community-acquired sepsis or septic shock were included in the study. Variables measured were incidence of sepsis, age, gender, comorbidities, season, source of infection, complications, interventions, severity indexes, length of stay, laboratory findings, blood cultures, 28-day and in hospital mortality. Of 1348 admissions, 277 (20.5%) had sepsis and septic shock. The most common chronic condition was heart failure (26.4%), and the most frequent site of infection was the respiratory tract (57.4%). Median Simplified Acute Physiology Score (SAPS II) was 50.0, and median Sequential Organ Failure Assessment (SOFA) score was 8.0. Blood cultures were positive in 22% of the cases. Gram-positive bacteria were isolated in 13% and Gram-negatives in 9.7% of patients with sepsis. The overall 28-day and in hospital mortality was 50.5% and 56.3% respectively. The presence of chronic heart failure, occurrence of ARDS, septic shock and the winter period may influence an unfavorable outcome. Mortality compared to previous years is unchanged but patients that we have been treating these last 6 years have had more severe illnesses. Better adherence to the Surviving Sepsis guidelines will reduce mortality in this group of severely ill patients.
INTRODUCTION
In most developed countries, the incidence of sepsis has progressively increased [5] and the estimated cost per episode in the US is between $20,000 and $50,000; [6] Rising incidence and mortality from sepsis has promoted national and global efforts to improve awareness, early recognition, diagnosis, and treatment. The result was the Surviving Sepsis Campaign guidelines, and the implementation of these guidelines contributed to decreasing sepsis mortality. [7] However, mortality from sepsis remains higher than mortality of heart failure, breast cancer, colon cancer, and AIDS. [8] Almost all knowledge regarding sepsis is from studies from developed countries. Epidemiological and clinical data from developing countries are very scarce; evidence suggests that mortality from sepsis is higher in Eastern Europe compared to Western Europe and Northern America. [6] The aim of this study is to describe comorbidities, microbiologic profile, sources of infection, severity of illness and mortality of patients with community-acquired sepsis in the tertiary care hospital in the Republic of Macedonia.
MATERIAL AND METHODS
This prospective observational study was made over a 6-year period (from January 1, 2011 to December 31, 2016) in the Intensive Care Unit (ICU) of the University Clinic for Infectious Diseases in Skopje, Republic of Macedonia. The Clinic for Infectious Diseases is the only third level hospital for infectious diseases in the country covering 2 million inhabitants.
All consecutive adults (age ≥ 18 years) with community-acquired sepsis or septic shock were included in the study. Sepsis was defined as infection and organ dysfunction measured with increase in the Sequential Organ Failure Assessment (SOFA) score of 2 points or more. Septic patients with persistent hypotension requiring vasopressors to maintain mean arterial pressure ≥65 mm Hg and having serum lactate > 2 mmol/L despite adequate volume resuscitation were defined as suffering from septic shock. [1] Acute respiratory distress syndrome (ARDS) was defined based on the Berlin definition as ratio of partial pressure of arterial oxygen to fractional concentration of inspired oxygen PaO2/FIO2 ≤ 300 and the presence of bilateral pulmonary opacities on chest radiograph not due exclusively to congestive heart failure or fluid overload. [10] The inclusion of studied patients was before the publication of the Sepsis-3 definition, so the patients who did not meet new criteria were not included in the study. Patients who stayed in the ICU for less than 24 h were excluded. Informed consent was waived because the nature of this study was observational.
We recorded data on age, gender, comorbidities, site of infection, microbiological and laboratory data, season, SOFA score [11] and Simplified Acute Physiology Score (SAPS II. [12] The main outcome measure of interest was 28-day mortality.
Statistical Analysis
Continuous variables were assessed for normality using the Kolmogorov-Smirnov test. Normally distributed variables are presented as mean and standard deviation, and non-normally distributed variables as median and interquartile range (IQR). Difference testing between groups was performed using the Student's t-test when data were normally distributed. When normality was rejected nonparametric Mann-Whitney U-test was used for independent groups. Categorical variables were expressed as numbers and percentages and analyzed using the chi-square and the Fisher exact test when necessary. All statistics were two-tailed, and a p<0.05 was considered to be significant. Data were analyzed with SPSS 23.0 software (SPSS, Chicago, IL).
RESULTS
During the 6 year period, 19,892 patients were admitted to the University Clinic for Infectious Diseases, 1348 (6.78%) of whom were treated in ICU. Among patients admitted in ICU, 328 were diagnosed with sepsis, 23 patients didn't meet the new Sepsis-3 definitions and 28 stayed less than 24 hours and were excluded from the study. A total of 277 patients met the inclusion criteria and were included in the analysis. Characteristics of patients stratified according to 28-day mortality are shown in Table 1 .
EPIDEMIOLOGY OF COMMUNITY-ACQUIRED SEPSIS IN ADULT PATIENTS: A SIX YEAR OBSERVATIONAL STUDY
The median age of the included patients was 61 years (IQR: 46-71) years and 166 (59.5%) of the cases were male. The most common comorbidities were heart failure (26.4%), diabetes mellitus (20.6%), and cerebrovascular disease (16.2%). The median length of stay in ICU was 10 (IQR: 6-19) days, the duration of hospital stay was 14 (IQR: 8-23) days, and in both cases non-survivors had a significantly shorter stay. Sepsis was most frequently diagnosed in winter and mortality was significantly higher in cold months ( Table 1) . ) and the SOFA score was 8.0 (IQR: 6-10), and both were significantly higher in non-survivors. White blood cells and concentration of urea in the blood were significantly higher in patients who died. Levels of plasma albumin were significantly lower in non-survivors (Table 2) . Standardized Mortality Ratio (SMR) was calculated by dividing the observed mortality rate by the predicted mortality rate with SAPS II. In this cohort SMR was 1.08.
The most common sources of infection were: respiratory tract (57.4%), central nervous system (18.4%), soft tissue (8.7%), and no primary infectious site were associated with mortalAll patients (n=277) The overall 28-day mortality was 50.5% and in hospital mortality 56.3% (Table 5) . 
DISCUSSION
This is a single-center, observational study aiming to investigate the epidemiological characteristics and clinical outcomes of patients with community-acquired sepsis. In Macedonia, within the University Clinical Centre in Skopje, apart from the surgical and coronary intensive care unit, only our intensive care unit provides mechanical ventilation, hemodialysis and hemodynamic monitoring for adult patients with infectious and sometimes non-infectious diseases.
In this study, we used sepsis-3 definitions which overlapped with sepsis-2 definitions in 92% of cases, similar to other reports [13] . The reason for excluding 23 patients was mostly because we didn't have a lactate measurement.
The incidence rate of patients with sepsis treated in ICU was 20.5%. The reported incidence varies from as low as 4.7% to 37.3% [14, 15, 16, 17] . Incidence of sepsis is related to the differences in ICU types like medical, surgical or mixed. Moreover, different inclusion criteria may also explain the reported discrepancy.
Older age was clearly associated with worse prognosis (p=0.002). Elderly septic patients often do not have typical clinical responses to sepsis such as fever, tachycardia and hypoxemia and sepsis may present with hypothermia, leukopenia or nonspecific signs of infection. [18] As a result of variable manifestations of infection in the elderly, the diagnosis of sepsis is often delayed.
The majority of patients had some chronic condition which emphasizes the importance of appropriate management of comorbidities and prevention strategies like pneumococcal and influenza vaccination.
In this study, we find that sepsis is more common in the winter season and when the mortality is also higher. The reason for this seasonal variation is the prevalence of viral respiratory and bacterial infections in the colder months of the year. [19] In contrast to other studies, we found higher incidence of ARDS in septic patients [22%] but the mortality of 62.3% was similar to other publications [20, 21] . In all patients with ARDS low tidal volume ventilation was used. [ 
22] EPIDEMIOLOGY OF COMMUNITY-ACQUIRED SEPSIS IN ADULT PATIENTS: A SIX YEAR OBSERVATIONAL STUDY
The median score of SAPS-II of the subjects in this study was 50.0 and the predicted mortality rate for SAPS II was 46.0%. But the actual mortality rate was 50.5%. Thus, SAPS II under-predicted mortality of the study subjects, gave a Standardized Mortality Rate (SMR) of 1.08. A study conducted in India found SMR of 1.40 [23] and a more recent publication presented SMR of 0.80 [24] . Even though SMR of 1.08 does not represent many "excess deaths" in the study population, our goal is SMR well under 1.0.
Hypoalbuminemia was common in our patients with sepsis and was significantly lower in patients who did not survive. Albumin is frequently decreased in the acute phase of sepsis, and its levels are reduced by approximately 10-15 g/L within 1 week of the event. Serum albumin has protective effects such as maintaining physiologic homeostasis, antioxidant activity, anti-inflammatory effects, and prevention of apoptosis. [25] These protective functions may be impaired in hypoalbuminemic conditions, and increased morbidity and mortality can consequently develop in patients with sepsis. [26, 27] During the first day of treatment, the plasma concentration of CRP was high (median 211 mg/L). A high CRP levels correlate with disease severity and may represent the effectiveness of an antimicrobial therapy but CRP usefulness for outcome prediction and discrimination between infectious and non-infectious processes is questionable. [28] In more than 50% of the patients, the respiratory tract was the principal site of infection but with no influence on outcome, in accordance with many epidemiological studies on sepsis. [3, 29, 30] In the present work, blood cultures were positive in 22.7% of septic patients, with slight predominance of Gram-positives. In general, the positivity of blood cultures can vary from 12.5% to no more than 40 % even in cases with septic shock [31, 32, 33, 34] . There are many explanations why the yield of blood cultures in septic patients is so low. In many cases there is nothing to cultivate to blood cultures because local infections stimulate powerful pro-and anti-inflammatory mediators responsible for organ dysfunction without any invasion of microorganisms in the blood stream. Secondly, patients may have received antibiotics prior to the onset of organ dysfunction, thus obscuring conventional cultures. Thirdly, the diagnostic workup may be inadequate, blood drawn after administration of antibiotics, not enough blood or contamination of blood culture bottles. A fourth possible explanation is sepsis caused by unusual organisms that are difficult to identify in routine practice. [35] The 28-day overall mortality was 50.5%. The mortality in patients with sepsis was 40% and 75.6% mortality in patients with septic shock. These are similar finding to our previous report except that in this cohort SAPS II score was much higher implicating the higher severity of illness. [36] These mortality rates are higher than reported from developed European countries like Germany where mortality from sepsis is 43.6% and 58.8% from septic shock. [37] Adherence to the Surviving Sepsis Campaign guidelines in the USA contributes to sepsis mortality reduction to up to 50%. [38] The cornerstone of sepsis therapy and the key for reducing mortality is early recognition, aggressive fluid therapy and early administration of antimicrobials. [39, 40] In our opinion, in order to reduce the mortality rates of septic patients we should improve adherence to the Surviving Sepsis Campaign bundles with early diagnosis, routine lactate measurement, adequate fluid resuscitation with defined endpoints, and satisfactory support of the cardiac output when depressed. We think that our adherence to sepsis guidelines about antibiotics, mechanical ventilation, renal replacement therapy, management of hyperglycemia, and use of corticosteroids, are appropriate.
CONCLUSION
The present study shows that community-acquired sepsis and septic shock are common events in ICU. Predominant source of infection was the respiratory tract, and Gram positive bacteria were the major causative microorganisms. The presence of chronic heart failure, occurrence of ARDS, septic shock, and the winter period may influence anunfavorable outcome. Mortality, compared to previous years, is unchanged but patients that we have been treating these last 6 years have had more severe illnesses. Better adherence to Surviving Sepsis Guidelines will reduce mortality in this group of severely ill patients.
